Cardioprotective effect of metformin in lipopolysaccharide-induced sepsis via suppression of toll-like receptor 4 (TLR4) in heart.
Sepsis-induced myocardial dysfunction is a serious organ complication. In the present study, we investigated the effect of metformin on myocardial dysfunction and TLR4 activity in LPS-induced sepsis. Male Wistar rats were randomly divided into 3 groups (n=6): control received normal saline (0.5ml), LPS group received lipopolysaccharide (0.5mg/kg; i.p), and metformin treated group received LPS (0.5mg/kg)+metformin (100mg/kg; i.p). 9h later the hemodynamic parameters were recorded, blood samples were collected, and the hearts were removed and weighted. The concentration of TNF-α, content of MYD88, the phosphorylation of AMPK, and the rate of TLR4 expression in the heart were assessed. In the animals treated with metformin, the preservation of left ventricular function was associated with the reduction of myeloperoxidase activity (31%, P<0.01) in the heart and decrease of TNF-α level both in the serum and heart tissue (20%, P<0.01 and 42%, P<0.05, respectively). It was found that the level of phosphorylated AMPK in heart was significantly upregulated by 43% (P<0.001) in the metformin group while the content of TLRs adapter protein of MyD88 was reduced by 45% (P<0.05). This was associated with a remarkable decrease in the expression of myocardial TLR4. Furthermore, in a mice model of sepsis, coadministration of compound C (20mg/kg) as an AMPK inhibitor reversed the suppressive effects of metformin on TLR4 expression and MYD88 protein level. These results suggest that metformin exhibits cardioprotective effects in sepsis by suppression of TLR4 activity, at least in part through pathways involving AMPK activation.